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P~scq  !!700, ~~rodigious clTort has I>(TII r s p ~ ~ n t l r ~ l  on r i~c  prolrlrlnn of 
tis.<111: : I I I ( I  nrg:lIl t ~ r : ~ ~ ~ s ~ ) l : ~ ~ i t a t i o ~ ~ .  Ii~it,i:~Ily, p ogt~s:: \V:IS slo\~(xl f)y 
f:iil\rrc to t l i f ' l ' c ~ r * ~ ~ ~ ~  i:i 1r t . 1 ~  I>oh:~viol. of :~illogr:l.ft s C I - O I I ~  t.1111,t, of lio~no- 
g1,:lfl:: or I I~>~, - I . I )~I , : I~IS .  1101111:~11,~~ J A ) I > ~ , I ~  Gilt 111.ir11 : L I I ~  o t l ~ ( ~ r s  11n11 poi~it,~-(l 
o~it, t l1 :~1  Ilonlog~.nfts i~lil,inlly l)rllnvrti no tlil'l'crc\l~t,ly talltin 11,111.ogra.ft.s I n ~ t  
thnt i l l  :L sliort, time tltry \srrc! rrpllcii:~t,rtl I)y t.11~ Ilost org:~.~lisin. J-Iuw--. 
., cvcr, rbvc.ri :it tilt l,cxinl~il~g of t,lic Scco~ltl IVorltl IVnr, nlnlly pc:oplc st.ill 
bciir:\-rcl th:lt Iiornogl.:~ft, f:iiitlrcs ivc1.c ])I imnrily tllla tao I.rt:l~nic:rtl inntir- 
qi~:kcirs. 
I?:~il\lrc to rrcognizc! tlta scope of t.hc plnl?lcm \sn.n 1~11.ll.v I I I I ~  to lack 
oi :L ~ w c ~ , ~ ; , ~ c  csl)l:~~~:ifion f r 11c)nlngr:l.ft o l  h(~tcrogr-:~it, lrr~otnj):~l.il~ilif,y. 1 Pincr I!) 10, i ~ ~ v : ~ l ~ ~ : ~ b l c  i ~forn~:it.ioii has I)ccor~ln :iv:til:rI)l~~ w l ~ i r ~ l ,  ),:IS not 
olriy ;~lio\\.cci c l ~ 1 n 1 ~ t  i t  ation of t,ho tlctnils r ~ f  rctjrcf~iol~ of fol.r~i~ll I,iss11(3, 1)111, ' 
\ \ . i ~ i c . I ~  1i:is ;dso provided n m.t.io11n.l rsplnnnlion k)r f.1li.q ir~trc~r~~p:~f.iI~ility. 
111 :~(l(lit i ,111 ,  ttv*I~t~i(~:il :i( vit~~cps i l l t , iss~~c t r t~ .~~s f r r  111x1 i~~(!r~*tts(~(l k11r1w1- 
I rclgc' O F  ~ I ; : : I I I  st.ornga h:~vo cxl>ctlilr\tl l)o(,ii n:srnt.1*11 ~11111 ( * l i r ~ i o ~ ~ l  IISI* or 
I g r :~ i l i t i~  ) I ~ O ~ ~ P , I I I ~ ( ~ S .  'L'IIC n1)l)li(*1~tio11 of I,IIVS(! 1)11y~ioIo~i1: l ~ r i ~ ~ ~ * i i ) l ~ u ,  irlsof:ki. :IS 1111-y govc:l-n t,hc usn, slinc8css nlltl ~ I L ~ ~ I I I . ~ !  or vl l l . i~l l~ killcis of 
i 
, grnf(.s, is t , l x  suJ)jcct of this rcport. 1Cinl~i111,sia iv i l l  IN! ~)lncc:rl on Ihn 
I 
I t r ~ ~ ~ ~ s ~ ~ I ~ ~ t ~ t : r t ~ i o n  of living tissue rather t h t~n  on no~~viirf)io grraft~ which 
I n s t  ns p~.osthcscs. ; 
1 
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If t.iswlc- vinl)ilii,y of I.II(! gr:l.l'l, is c~ssc!~ll,i:l.l, 1,11(: most, nrit,ic.:~l of fd~a 
~ . c ~ i - ~ ~ ~ i r c ~ ~ ~ ~ r r ~ t . s  i:; t,o prcvcllt lc1,11:11 isc~lirlnin :ultl tlcc:rosi,q of t,hc l,isw~c 
tlrlrillg t,r:u~sf(>r rintl ~*c:vr\.sc:tllnri;~,:rt~io~~. 'I'llo 11cccssi1,y far prompt, rcst,or:~- 
t i~m of ~ i~~l , r i l , io~l  v:~tir,q !~ , ( ! (*or ( l i~~~ l,n the r c ~ i ~ i ~ : ~ , ~ ~ e ! c  of 1,11r I , ~ S S I I ~  i,o 
isc>l~rlnin ncl 1 . 1 1 ~  l,11lk of 1111: g~,:~.fl,. (';~I-II(::I., r.ol\ncnI,ivc limrlc?, e:r~rt,il:~gc! 
:111tl sliin nrc? ~ I * I L ~ I , ( ! I I  \ ~ i : . l i e ) ~ ~ ; ,  i ~ l ~ ~ ~ i c ( l i : ~  I.(! r(:st,il,llt,iotl of Illc I~loorl xr111l)ly. 
'1'11~ mnss or ttl:ic~li~~rss of !,issrlc is 11s11111ly 1101~  ~r(v~, l , ,  17111, i l l  ~ i~ l~ l i t , io t~ ,  
~ I I ( > S C  t,iss~~(:s nri! rcsist,:~,~~t, 4.0 : L I I C ) X ~ I L .  Afi,(>r !:r:1ftj plrtcc~~~c~it, ,  t , 1 1 ~  rcvrwcll- 
1nrix:r.t.ion of skill o c r ~ ~ r s  from 1,11(! gr:~.Cl, I~rtl iri :L few tl:iys. Ni1,li c:orlir:r 
atltl c-nrtilngc, p:u't.ic:i~I:wly 1 . 1 1 ~  fornlrl*, n~c!t,:tI)olic: rcclrrircrnnr~tw IIIILY l)c 
prnnnncntly met l)y (iiffl~sio~l, :LII(~ il~gr~\vt,Ii of I110n(l vt!~scl~ In:ly tlcqtrr 
OCCIII'. 
111 co~~ t .~n ; i t~ ,  rnmplrs or bulky t,iss~~cs, r pccinlly \vholr org:uIs, rc:clr~ir'r! 
prompt re-nnnstomosis of fhi: mn.jol. vi~:isc?ls. WIICII froc t , r : ~ . t i s l ~ l : i t ~ t : i t . i c ~ ~ ~  
of s ~ ~ r h  t,iss~tc! is r~t.t.cnil)t~ctl, :I fctv 1)c,1 il)l\rrtrl i:cll~ rnny sl~l.vivc, 1)11t, l.l)c! 
cntirc rcllt,r:~l in:lss r ~ ~ ~ r l a s ~ o c ! ~  i~c.c-rosis.~~ 'J'IIc (it~r:lt,int~ of p~rmissil)Ic! 
isrl~cmin is I I I ~ : L S I I ~ , : ~ ~  in rni1n1tc.q or 11o11l.s. 'l'l~c,!n~or, kitlilry, hrr~rt. all~l 
]lollow \?isrcr:~ n1.c ntilollji t,llc? I I ~ I ) S ~ ,  s1~11~i1.ivc O~K:IIIN,  \vI~ilc P I I ( I O C ~ ~ I I C  
glnl~tls r~lltl 11111g f i 1 ~  sor1ii:\v11nt. 111or(* I . ( : S I , ~ ~ , : ~ I I ~ , .  Ii.(~el\~(*t.ioti of 1lict~i1)oli~rn 
of grn.ft.s l)y coolilrg i~~c:i-c:rsrs rcsist:~~~c~c~ 1x1 isi*l~clmi:~, nntl will 1 ~ )  rliar:~ts.qc(l 
ulltlrr 1 . 1 1 ~  ,wrt.iol\ on  ~)rocl~rt!nlc:~~I. 111(1 sl.or:~gc. 
Problems of Inncrvatian and 1,yrnplintic Drairiage 
TII grafts 111:lt arct roml~lrirly rc1no\71~1I frnln conl.i~~~ril.jr :1t 1 . 1 1 ~  ilolror 
site ; I I I ( I  tr:~~~sf(:~.rrO, :111 Iy1111)11:tt i(: I I I I ~ I  I I I ~ I I I . ~ I ~  ( ~ O I I I I ~ ~ : ~ . ~ ~ I I S  n1.r sc~\.c~rc*tl. 
Iirt~; gr:~ft,s, s~~i:li :IS S I ~ ~ I I ,  11:1\*r l~~sog~,v~:<iv(> ri~-i~st:~,l~Iisl~t~~~~~~~ of 1y1>1pli 
cI1:~1111rls ~ L I I ( I  ~ I I ( - I I I I I ~ I ~ : ~ C  1 ~ 1 1 t l  t l i so~g ;~~~ iw( l  i~ i~ro* ,v l l~  of 1ti:rvr lil)~xrs, '
Ol.gnn gr:lft.s, i l l  \ v I ~ i c l l ~  v:i.sc:111:1.r c.o~~f ilr~~il-y is tcst,orc:tl 1)y r~.~inst~or~~c~s(~s, 
have ftr~~ct,ionctl \vt;II for lor~r: ~~rriorl:: cl(.sl,ilt* t . 1 1 ~ ~ 1 -  (Irlit*ilci. J,yr~ij)I~:tI.i~ 
c1r:~ilingc of whnlc t)lSg:llls 1n:l.v I)(% sc~l.vc:~l l)y r r~c~~rrn l~ ic) i \  of lymph 
clianncls" or hy Iyml~l~:~~l, ic,o-v(-~i~~\~s r o ~ a ( : t , i o ~ ~ s  HIICII  :IS t.hosc (I~scril~rd 
hy I3lnlork.~11 t.11~ : c.t,11111 ~ , I - : L I I R ~ ~ ~ : L I I ~ , : L ~ . ~ ~ I I  of vciy Intgc I~ornogri~ftu, tlio 
,~t,n.t.q of dcl)rrvnt,ion nntl conticr~trc~~f, IORH of V ~ L S ( : \ I ~ ~  to110 mny 110 
' tcspon~iblc for thg,mqrrcs~n~linn af Inrgc rl~rn~~t,i tics of blood in tho gmft, 
lcnding to congestion and immcdiato h!r,llnicnl fn i iur~ , '~  
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TISSUE COMl'AT1.DILITY 
' I ' ( v - ~ I I , ~ I * : I ~ ~ ~ ,  il,  is ))osnil)lti lo t,rrlllsfor virbl1111ly 1111 ~isrclrcu UI*  O ~ ~ I ~ I I H  
fro11\ OIIC silo to 1i11ot11rr i t1  t111e S ~ I I ~ O  or I L I I O I S I O ~  s~~l)j(>cL. 'l1Ilc ( l r ~ \ t , r ~ ~ l  1, 1 ' 
pr1h1<-111 i l l  s ~ ~ t - ~ ~ ~ ~ s s  or f11il11ri3 is \vll(*i11(%1* 01, vlob 1 1 1 1 ~  gr~iflcfl 1,isrc110 i~ 
l ~ i~~ log i~~ :~ l l j .  ~ o ~ r r ~ ~ ~ i ~ i l ~ l ~ ~  \sill1 i s 110.41. \\'i{11 1i111og1~1~fls~ ill \vIri(*l~ 1,l10 1 
fr;111sj)l:1111 is 111:1il(\ to IL I ~ C \ V  lo(~:i110:1 i l l  I l l ( \  S I L I ~ ( >  i ~ ~ i I i \ ~ i ~ l i ~ : ~ l ,  J ) ( \ L ' ~ I I I I I ~ I ~ ~  c. 3 ' f 
gl:.ift srir\-i\nl is tlrr I.II!~. 'l'his fnc-t 1111s nlio\vc~tl \vitl t \  c . l i l ~ i i ~ r i l  tlso of nuto- 
gr:lit!: \\.it11 skill, i*:\rt il11g(', fitt., nlus(*lr, l)ollo, trt~rlo~i,  Fnscir~, ncrvc, blood 
t ' 
j I !  
I., ..c(\ls, I)OIIC ~~i:irro\\., ~ ~ ~ r l o r r i t ~ ~  t,iss c n ~ ~ t l  i ~ ~ t r s t , i ~ ~ n l  sc>grnonk. In tho . 
c.:lsr of itlri~f i c x l  t,\vins (monoay~of ic), t i s s ~ ~ c  C ~ L I I  I)(! ~ ) ~ r ~ i l ~ ~ ~ ~ c ~ r l l y  g rn f t~d  t 1 
j ' ro,~~ ot)r twirl to thr. othcr (isoln~oi~s rnft,) .  hc)m IL I)iologic.nl poil~t of 
yir~v, this is n sl~crinl form of nutr)grnft,, R ~ ~ C C  t.hc two B U I J ~ ~ I R  'am f 
gc\l~rt ic*nlly idr11t ical. ; 1 
1 1  
1 
T h e  Rejection Plienomenori 
\\'IIPII n graft is tl;'l~~sfrr~.riI tn  r l  site i l l  :I di['l'rrcv~t ~ril~jrc.f of f llr snnlc I il I 
( I I I~ I I IORI . : I~~ )  or &L (lilT(~r(~~lt (11vt ~ r o g t t ~ f l )  SII(V,II,S, 11 1,s I I I  I I I I IP 1111~1 r o y ( ~ l  
6 ,  1 1  I ~ I I I I  ,~1~11ig11(~1 )y t l ~ r  ]lost. For IL few (ll~ys, l I I V  I ~ I I P I I  ~ 1 ; 1 f t ,  :li-fs i l l  IL I I I ~ I I I I < T  f. 
i11i11.t I I I ~ I I ~ S I I : I I ) I ~  fro111 t111 (11110gr:1fl, )olll : I I I ~ L I I I I ~ I ~ ~ : I I I ~  I I I ( ~  11 i l l 1  rrsi)(lrt 
to xrosh fi111c.iio11, i\itrr tl~r(-(* to fit(* II:L>H~ I I I O I I ~ I I I I I * ~ ~ * ~ ~ ~  (*(>Its, i ~ l ~ i ~ ~ f l y ,  j 
,)I:I~III:I I Y ~ I I ~  : I I I ( I  Iyt11~)111)~-,yti~s, i ~ ~ f i l l ~ ~ ; ~ l i ~  I I I P  r ; \ f l  ( I 1 ' i ~  I, /l ), If;t~gorg(*- I 
& 
I I ~ ~ ~ I ~ ~ ,  I I ) ~ I ~ I . ( ~  or ~,I~ro~iii)osis o r  S I I I : I ~ I  V(~S..(-IH I I I ~ I . V  1 ~ 1 t  I ) I I I I ) ) ~ I I ~ * I I ~ , .  r i T ~ ~ ( t ~ ~ !  i 
v:~sc.tll:~ 1% i'J1111)gi-s 111.(\ 111)1, p~.(\v(>l~ti*ii I ) Y  :1t11 i1*1):1g11 I I L I I (  I 11(*1'1tl)y, 'l'11c ~ r t ~ f l ~  
I ) P ( ~ o I I I ( ~ ~  i\111:~1~g1~(1 1 11({ {ir~ll, : L I I ( ~  1 l 1 ( '  ~ I I I : I I I I ~ I . ~  of 1)111011 11~11~1i l i l , t ( \ i l  l)y , 
t l i ~  i)rg:~~r is r ~ ~ i r ~ w ( I .  1i1111(-tior1 P~-:LS(~S 11 fitts I I I I I I ~ S  111. fl~t\rs 111Ior. ' l ' l r ~ $  
i : 
t 
l t i 41  o!o~iv rlt:irt~(*t(*~* of 1110 gr:~ft is il1sIo1 I i ~ l ,  I I I I ( ~  ( ~ \ 7 ( ~ ~ ~ l ~ ~ ~ ~ l l y  iIi~s(roycii 
(I?jg. 1 ,  l j ) .  \v1th frpr gr :~rt ,~l  1 1 1 ~  r(lgi0111t1 iyr111)li I I O I ~ ( V  t t r t b  ( - I I ~ I W K P ( ~  n11c1 i 
b '  pncl.cti wit11 1:~rgc lymphoid, ~ $ I - I I I I I I I ~  n11d ~ ) I I L ~ I ~ I ~ L  ( Y - I I H , ~ ~  ~tllilc a i 
silnilur inflnmmntnry rcncthn ie sccr~ in thc stibjaccnt grnft bed. In orgain i I 
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Fig. 1 .  Stnges in thc rcjrct.ion of n cnninc livcr holnogrnft,. A ,  Enrly stngc, nfter 5 
dayn, wit11 intact arcl~itccturo but wit,l~ Clirfrl~c nnd focal rnonc?nuclcnr ccll infiltrnt,~. 
B, Lnto atnpc, after 13 dnya, wit11 diaorgnnizcd pnrrnchymnl pnttom nnd mnnaivc ' 
cellulnr inliltrate. i 
f 
i 
grafts ntkachcd by vn.s;..iilnr annstomosc,g, 110 consi~t~cnt h o ~ t  changes may ; I 
I,c found, alt,horrgll in Inrgc grnfts, witlc~prcntl round ccll i~lliltrlltion ' 
ant1 pl-olifcmt,ivc chnngcs hnvc bccn noted in bhc l ~ o ~ t  retic~ilocntloL11clial 
~~st,cm.2D 'rhc r:kPitlilY of rcjcct.ion is ~-c~l:l.l.cul to 1,hc tlcgrco of gcnctic . 
clift'crcncc hctwecn graft, and host,. 'I'~I\Is, Itctcrografts nrc rejcct~d more ' 
violcnt,ly thnn bomogralt,s, Similnrly, l~omogrnft~s do not l n ~ t  long 
d ~ c s  ti-nnnsforrcd Lc&ccn unrclntod aul>jjccte na tl~cy do with inbtcd " 
straina. 
Tllc I ~ \ l ~ l ; i ~ r ; ~ t  io i of Rcjcct ion 1 
11) l!il 1 : ) I I~ I  19 15, ~ l , ~ ~ ] : ~ \ v : ~ ~ ~ ' ~ ~ ~ -  l ~ ~ ~ l ~ l i s l ~ ~ ~ ~ l  I l1 (1  fi1.4 ( ~ f  11. s ~t.i(%sof ~ t t . I i ( d v f l  
\ ~ l ~ i t ~ l l  l , ~ x ~ v i t l t \ t l  S ~ I I I I I K  , \ \ ~ ~ , I I ~ I I ~ x :  t,ll:~,l, 1111, I ~ I - J I ~ I ~ ~ . ~ I I I I  I I ~ I I ~ I I O I I ~ ~ I I ( J I I  WIIH I ~ I I ( !  
11, : I I I  i l ~ ~ ~ l ~ l ~ l ~ c ~ l o f i i c .  . ( - : l r I io~~ f I l l ( *  I~osl. 11, OI(* iol.(>ig11 t.iss~l(: ( I i i ~ .  2). 
I .  1 , , i ) , ~ ( , ~ ~ . ; l ( i ~ l l  i l l  S I I ~ I I O ~ I .  of Illis V O I I W I ) ~ ~  \v:ts I I t ( ,  f:lc:I, I I I : I I .  O I I ( Y  $1 
~ l l , l l l ~ l ~ l ~ ~ l r ~ .  I : ~ , II,(.,\II l l ~ : l f . (~ (~ ,  s ( ~ l ~ O l l ~ ~  K C I ~ I ,  ~ I Y , I I I  I I I V  S:IIII(: ~ I I I I I O ~  W:IH 
t ] ~ ~ . . ; [ l ~ ~ ~ y r , l  i l l  I l c * , - , ~ l ~ ~ l * : l I ( : t l  f~lslliol) (sc~c:~,trtl sc:l I I ~ : I I ~ ~ ~ ~ I I I ) ,  s ~ ~ ~ g c ~ s l i t l ~ :  1 . 1 1 ~  
:tcylllisit iol~ of i ~ ~ ~ l i l ~ l ~ l i l , ~ ' .  ' l ' l~(: it1itti11lliI.y (*ot1fr1.1.(:11 I I ~  ( :o~~t~:~(: t~ wit,ll t h  
l i l y [ .  ~ $ , ; ~ f t  \v:ls l>(>rlll;111(>1lt, 01% ( I F I O I I R  I I I I ~ ; I I , ~ ~ I I ,  : , I I ( ~  !~l)pli~:(l too 11,11 t,issl~cfi 
, . tl~:l~l~l)l:ltlt,~!d fro111 I,II,! 8:1111(\. (!'IIIO~. 1 I I C  sr~isit,ixn.t.ioI\ wn.8 
sp\(-i[~c. ill:lsmllrll 1)s 1lomogr:~fl.s fn)~rl ol,llnr tlc~lots \vcro I I I ) ~  usunlly 
rrjrc~lc'tl in nn nonclnrnt,ctl mnnllrr. A fccl)lo q~i:iilt,ii,:ll~ivo rM~ct, WI~H noted 
1,y Airtl:~\vnr, \\it11 lrlolc sn,l)itl rcjrr:t,ion of ln,rgrr Ol~rin ~mr~,llar grnfba. 
, . 1111. tlr1:r.y Iwt,\~rcil cspos~~ro  t,o n forrig11 grrift, r~lltl rcjccl,io~l hns 
pton~ptrtl ronlpnrisons I,ctwccrl Iiolnog~.:~,[t, ilritnli~lit~y nl~(l 1.11~ tlrlrl.yc(l 
trll,c~rculill t.yl~c! sr~~sit~ivit,y. Jio\~c~cc~r, 1I1o tl(rl,r~ils of I~ornograft n11(1 
, . 11c~trro~r:lft imrntillity nrc 11ot kliowl~. 1 hn rl : t . t . l~l~t :  111tl loc:rtf.iot~ of Ihc 
:111tig(,ll :111(1 of t.hr r r s ~ ~ I t r ~ . ~ ~ t  n lt.il)otlics ram rn:~t.t.or~ 011 \vl1ic:l1 t,ilrrc rrrc 
c.ollf\ic*t illg ol>illiolls. 'I'l~rrc: is : I ~ ) I I I I ( ~ : ~ I I ~ ,  c:vi(i(~l~(~(> l.11:11+ t.11(! r(~l,i(:l~~o(:!i(lo- 
tl~rli:~l syst.crn plnys all inll)ort.n.l~t rolt: in rc:jrc:t.ioll (I"ig. 2). 'l'hc rc~lr~i~inll 
of t l i (% fir:ift, to rcllul:\r rrct.ivit,y ill t . 1 1 ~  rcgiol~r~l lyll11111 I I O I ~ I > S  I I ~ X  n1rc:~tly 
'i,c+l~ :~llutlrcl to. All vnsrul:~rizcrl ilonbo- :111d l~(!t,(:rofi~~:ii"l~s I I ~  ~ I I V R ( I C I I  hy 
Igmpl~oaytrs nntl plnsn~a 1 . t ~ l 1 ~  (111rili~: I.Il(:ir rcj(*ct.io~l. Work l>y Algircl 
~)o i~ l t s  to t l ~ c  smrdl lymphocytn: ns thc cc:llr~l:l.r O ~ I ~ I I ~ .  of (IcHI.~\IoUOII~ 
Fil~nlly, pnr:tlysis of thc I~ost ~~tic~ilocndothclir~l syst.cm by irrrrcliatiorl 
.L-.5 '- 
m&lr\e ?gystem a3:non.selt' with 
vcntucll YcL)eC,tlon. 
Fig. 2. ltcelmnac of tllo immu~lo nmchniism to aubgrafh ( I )  and homografts (11). 
! I 
! i 
ITS(: of ii11rizi11~ ir~*:t~Ii :~, l~i~~~t  I,II  I~IYIII!QI!  or 11~I)olis11 t , l t i n  i t ~ i ~ i ~ ~ t t ) ~ ~ l o g ~ ~  
c o ~ ~ i p o l c ~ ~ ~ i v  or 1110 Iri~sl, is I,ltr ~~tI)ji:i;l, of t~ V:IHI, Iil,~-r:~l,ttri*, :LI I I I  is 1111; 
tli1:1 I I O I !  for i~.I)t*og:~~l~io~t of 1 , I t v  l~ost, V~*,I*SIIH gr:~fl, r11:11:I~iott l,It:il, II:IH r(!(m~*iv~vl 
, , 
- 
t11(: gt~~:r l i~st~ : l i~~ i~* : l l  11,1r(l c - x l ~ o t * i r ~ i ~ : t ~ t ! ~ I  s1,111ly. I J I I ~ I I ~ ~ , I I I I : I ~ , ~ ~ I ~ ~ ,  ~ , I ) I ;  ( j o s ~I I ~  
irrn(Ii:~ l,iott I I I ) O I I  \ \ f l ~ i i ~ l ~  gr:tfl, s ~ ~ t ~ v i v ~ i l  111q)f:tt(lu I~:~IISI:H I,11r II!III:I~I r:omt;ir~:t- 
t,iotr of gctlrr:~l iinrnrtitologic: l):t,r:~lysis :t.ncl 1)otto rn:rrrow ~~tj)j~rcssiott. 1 
t .  
.i o avoi11 tlris, lJrc ir~.:tcli:t,i,(;ii I~osl, (:II~I I)(: l)roviilr(l \vi1,11 II(:\V r~!t,ict~Io- 
c~rtloll~cli:~.l w l r t l  1)l:)ocI-rormi~rg sysl.c:rns Ily rnr:u~s of :L frc:c hcm:ifnpoict.icfR f 
n~rtl/or spl(~r*~rl pn.ft,. A[, :I r;l~l)scclllr:t~t Limo, n kirlrlcly or ol.11rr f.irsrltrn 
froln t,Ir(:  snt1li: tlolror nritl 11o gr:r.ft.rtl wii,11 pcrm:t.t~r~lt or prolot~gc!rl 
s11r~iv111.14 ' '111: ri~s~tI(,:t~,r(, (-1111i1)t)sit~c ~ t ~ l ) j ~ ( b l ,  is t.t~rt11r11 tttt irr:~,~li:~ti<~tt 
i!l~i~i~c\~.:~, As I ~ I I I . I I ~ ~ I , ~ I I ~ ~ H  l)oiti(,cvI O I I L ,  1,111j 1-11itncr:~ is ILII  111rst,:i1)11! pri1p:LrIi- 
t,io~t i l l  \ \ . l ~ i c , l ~  (Ira itntni~t~ologic' r~:l~~i,i\ril.y is ilirivt.(:~l )y t,Ii(: (lotlor I ~ N N I I ~ ~ H .  
I!~vrtit.~~:~lly, f11c rctnnitlit~~ 111ost ~-c:t~i~~r~loc!l~clot~licliril rolls, w11it.h 111tvo 
sr~rvi\fc>cl iriarli:~ t,iolt, m:~,y rcli*oloi~ixo t,llc 1yrnl)lloitl t,i~1111c I I I I ~  t,oI~:r:~tt~:c 
t,o tlw gl*,dt, is lost,. I [  1,l111 p*:~d't i~c~lls r(:tntiir~ ~ I I  r ~ s ~ ~ i : ~ ~ i I c t ~ ~ ~ y ,  I , l i~t  I.igi~~r% 
of tlllc tlrfctlsel~~ss ]lost, m:lg provokn tin at11,il)otly rcsl)ot~sc from fhc 
grnft with n collsrcl~rcllt, grirft, vorsu.q host rc~:~ctio~l. 
I. 1 he i~nport.:~~ic.c of t,hc Int,t,rr possil~ilit~y will l ~ c  tliscussctl H I ! J ) S ~ ~ I I C I I I . I ~ ,  1 
b11t) for t,ir(- tlrnmrnt,, t,lio tnost, c:~tco~tr:lgit~y; intlicn t,ion tthnt this ( I I I ~ I I I ~ : L ~ V  1 
m:~y not bc itrsr~l~tl~lc \vns ~)rovi~l~:tl Ity \Vootlrr~ff~~ iirltl I I r ~ r n c . ~ ~  IIurnc! ! 
Ii:rs s110\\.11 tdir11, j )rolol~~[r~l H I I ~ V ~ V : ~  of (111 il'r~~fIillf,ioll chirncr~i IR ])r)ssi~)lo. , i 
\\'ootlrulT hns ~)rosc~ttlctl vvitl(!irr:o t,lrnt>% 11. 11011io~[rtift C I L I ~  1)c I ~ ! L ~ I I  t.clincc1 i 
fol. n cc:rlni~~ arit.ii.r~l ~)cric~cl, 1111tI~t1nl ritlrrptatiot~ n11d cvr~~t , r~nl  RUI:CWH I 
cntr I)o r~cl~icvt~tl r\rc.~~ i t 1  1 . 1 1 ~  nl~srlrvc! of 1ii~l~oco1n~~r~t.ihility l)at\vrcn grrrft 1 I 
I 
ant1 IIOH~.. 
In  clillicnl l!r:rc,tic*r, c~ni1)Io~inrc11t of x-irr:~tlirit.iot~ t n ~  co~~trtbvcrC t,lln 
immttno rcspoltso II:IH ~tllo\v(vl lilnit.cd rlsc of I)ollc! mrirmw ~rnd rrt~ril 
Wot,er 
, . Pumoral anlibodiee 
j 
8 
I Top view CYOSB Section 
I Fig, 3.$eh~nrntJo ro~)roscnlntion of cliflunion chnmhcr 11sed in llomo~rnft U ~ I I ~ ~ I - Q .  ' 
& l l ~  cnnllfrt, 1witolrnl.o millilmri.8 (*0.9G tnicmns) hilt tlrrtric?nb nrtcl Irl~rnornl nnli- 
bodies VA~II.  
Absent qammo qlobulin 
2. Pallure OF plasma cell YeSponSe 1 
~ o s m a l  I ' c  
person a( 
b " - 
"uson w~th 'j.Lach ot ue$ponoe to Some but 
prnrnoqlobul~nernia o' al'taqenD 
I\cllnogrr~ft<. ;\lost cx~)e r i c~~rc  llns 1)ccn nc,qr~irctl ~ \ ? i t l ~  rc.llr\l llomogrnfte i 1 
~isv(l i11 vo~\jli~u*tio~t wit11 l~rn~ntopoirtit: gr111is J \ I I ( I ,  i l l  l ~ f ,  ir~~fif, orlc vt~sc, 
it 1r1\:1l \omngr:~ft~ Iins s~lstni~lccl lift! for Inow t,llnn IL ycnr.2" 1r1nnt,npoiclic 1 
g ~ : l i t ~  :IIOIIC i l l  fllc t r ~ a t ~ ~ ~ l c l ~ t  of ~rnuliation tiisrlsc nllcl of lct~kcrniir 
l~ .v (>  11;$(1 I i~~i i t rd  li~\irnl tri:~l. 
( ' o ~ ~ s l ~ t ~ i l  io11:11 ~ l i sor ( l r~~s  of tlw l~ost~ I*:LII 111so lr:l(l t o  I ) I . I ~ I ~ ) I I ~ P ( I  S I ~ V ~ V I ~  
of l~omogi ~f t s .  'I'l~is 113s 1)cc11 nntrtl in j~ :~I i r l~ ts  \\.it11 rirc1nli:i9 or 1 lotly~kin'u 
clis~;,..c.~~ I t  is thollgi~t hat thc p o t r ~ ~ t i n t i o ~ ~  of gr:~ft s~irvivrtl is tlttc to t 
tlrtciioi:~l~on ot' the host imm11no mrc~~niiism n11tl ri~tic-r~lr)r\~~tIoll~rli:~l 1 1 :  
I '  
systcln. 111 canes of :r~,mn~~n:~glol~l~lii~ri~~i:~ :mi l ~ y ~ ~ o g n r n n ~ : t ~ l o l ~ i ~ l i ~ ~ ~ ~ ~ n i ~ ~ ~ ~ ~  
homogr:lft., of skill h:~vc livcrl for more tlln~l n, yew. 'I'llrsc. ~)nlic.i~fs hrbvc, 
ill  ntltlit ion to rct111ccd or n b ~ e l ~ t  gi rnm:k glol)r~lir~, ly~nl)lloitl Iiy1)oplasia 
m:d i~i:il)il~ty o dcvnlop pl:wrnn rrll,.: (Fig. 4) .  ('npnritty to rrnct to Norno 
l)ut not all other antigens is similnl-ly rctlliro~l (l'ig. 4). i 
Homograft Tolerance After Inoculation of Nconatcs and Embryos i . 1  : 
I io~vc~~~cr,  t.lin!. l)c'rrlrr~rlc~~~l. irnrn11t1il.y Iot!~issii~:s of 1111 111111lt~ (Irl~lor :lll 111' 
ob t :~ i~ i r~I  l y  V X ~ O S I I S ( :  of tlw fol~ts or 111~1vljor11 t,n ( lnr~{~r r l l s .  '1 .11~ i t ~ i l i n i  
ol)scrv:~t.ioti l l  1,llis tl(!vc-lo))r~~cwf, ns nifttlc l)y O W I ~ I I ~ ~  IVI O r~oic~l  II~:II. 
diz.vgo1.i~ calf twins, wllosc c:irc:i~l:~i~ion i  rlf,cro ror~itnit~iir.:~frtl fr.oc-Iy, 
had enrh ot,l~rr's forlnctl I~lootl c~lcnirnt,s ~vhic l~  i)c~~.sislc(l iri(lcfit~ilrly 
(Fig. 5). On t.hc: hasis of t.l~is, I31trnct,~ S I I ~ ~ P A I . C C ~  I,lint Px1)nsiii.c nf t.111' 
fet.11~ to c!onor t.issuc r n i ~ h t  cotlfcr irnrntl11if.y 1)c?rsist8ing nftcr 11irt.l) to 
subscqncnt grn.ft.s from t,llc sntnc wns ronfirrnrrl 
by I3illinghnm1 I3rc:nt nritl 
ext.cndcd t.o ol11r.r sl~ccic!~. 
r -  1 IIC  rxpln.nai ion for tliis nrqitircd t.olcr.n.nrcl nppt:nrrc to l ~ c l  rrllntrfl t r )  ' 
cxpos~iln of l.llc )lost t.o (lorlor ~ l . ~ i t l ~ c n s  nt n tirnc ~vlicti t.s imrnrtt~a tnrrh- ' 
nnism is inrnl)nl,lc of rcc*og~~izi~~l: the grnft, tissric ns foreigli. I V i i I i  
m,zlurnt.iori of Ihc irnnl~lnc proccssrfl, the grnft is rloL rrcog~~izrtl 11s 
nlicn, nor arc nt,licr i.issi~rs iro111 t I IC ~iltnc r1011nr. Whilc of 110 im~nrclirlt~ 
clinical vnloc*, f.llcm rlisclosirrc~s nrc of grr:rff I~inlngietil in1y)ortntlcc. 'l.l~cly 
. 
linvc u ~ r ~ ~ ~ ~ ~ ~ . I ~ r ~ ~ i r ? ( l  t,Iic Iiyj~c>l,licwi~ of ac:(~~iirriI ~ntli~itlit,y ~iricc ~ini i l~tr  
fctnl sxpqplrc? 10 ol.licr known nnt.igcns, ellch nR foreign ptntrin~, h n ~  
result.cd in immunologic tnlcrntlco to t,llcso mhshncc~ .  
0 1 1 p  I I \ . S I I ~ ~  t>i Illis typi: of ( :x~)i~ri~l lp~~I,  11113 11rp1i 1,o l~(\:\i\*:lIi(!t~ i ~ l , ( : r ~ ! ~ t ~  
i l l  t l r c t  (111t~~lio11 \v11:11, Ill(: KI- :II~~ rt\r1(sl,io11 is ~ig!ri~lsI~ I,II(: l~osl,. 111 1!)5'7, 
l\ilIi11~11:11rr : I I I , I  I \ I - ( ~ I I ~ ?  tI(~s(~rilwt1 ~r,l~~~o~*t~~:rlil , i t :s ~ I I  1111; t l ~ ~ t ~ t : l o ~ ) ~ r i ~ ~ ~ ~ l ,  of 
11riro \ v l ~ i t * l ~  11:ltl I ~ t \ r % l \  inot-lrl:rtctl in r~l,c.ro or n.1, I)i~.l,lr will1 lympl~oirl 
(,issue iro111 :)I\  :rtI1111. (1011or :LII(I ~ , P ~ I I I ~ Y I  llr(!so (:VPII~,S I,II(: " ~ I I I I ~ ,  S , V I I I ~ ~ O I T ~ C . "  
'i'lrc. ~nol.l:rlit y ~ . : ~ t c  of t,hc lnit:c \\In:; hir:l1 : ~ l l t l  I,llf)sc? (,II:LI, livc(l ofton (lit1 
110t, ( l~v(~lop ,  Ii:1(1 ~ l i : ~ r r l ~ c : ~ ~  were s~rl~jnc~l, l,o i~~f(!t!t,io~l, :l11(1 oft,cn 11nqI 
]lyl)opl:isi:~ of 1.hc Iyr111)lloitl R Y S ~ I ~ I ,  A sitnil~tr ILIIVCI'S(: c ~ ~ o c I ,  011 1ltl111t 
nlriirr:rls s~rlIj(!c*tctl .o n1:rs~ivc il.rn.tli:ltrion nrrtl givnn 11crn:~fnl)oict~ic I omn- 
gt.dts 11:is I)rc>~l i~l~s(\rvctl by 'l'l.c~lt,ir~" nntl t,crmcrl "~oaor~~lrtry homol- 
ogolls dist.:rsc." In hot11 circ~urnslnilrc!~, it II:I.H I)ccl~ H I I R ~ ~ ! H ~ A Y I  tl11~t tho 
jlrj~~riorls (\ficcut,s clrc (Ilia to nct,ion of t.hc grnft nut,il,otlics on thc tlcfollRc?- 
IPPS 110~1..  
'She ~ w ~ t r ~ r t  i r r l  (1li11ic~:rl i nl,orl.c~rlctr of t,hn gl*!i f4 vci*xtlu Ilofilt rc~lnt~iot~ is  
grclit sillcc: ~ l~os t ,  clil~ir.r~lly oric:nt,cd ror11,c.s of rc~sorn.r:h t80~lcr.y ure tlirc:clr~l 
: r t  rclltlcri~~g fllc I~ost~ i icnp:~l)ln of iniln~lnologic: rcxl)oilun tn t,lro gr~iFQ. 
r -  1 lie s~~c*rc~ssful t.r:/nsl)ln1rt,t~t~io11 f n vi6:~l gndt wollltl bc of lit.l,lc vctl~ic 
ii its ~llrol>l)i~wcd n~lt~ihodics wcrc to vivit n dcl)ilit8nling i l l l l n x ~  or tlcnt,h 
\ I ~ O I I  rlic. Irost,. l'hc S C ~ ~ ~ I I S I I C R N  of 111is l)rol~10111 1f1.s yot, 1.0 1)e cltbrifi~d, 
but tho filrtlings of Ilumcl4 in t,llc dog t~uc! &I\lrr!~y~5ii mcu\ ~ r~gges t  thnt 
s ~ ~ c c r s f ~ ~ l  rc11:il nnd ilemntopoictic grnfts mny bo tolcrntctl for very 1o11g 
pcriods \vitliout hnrln to thc host. 
PROBLEMS OF ORGAN PROCUREMENT AND S'I'ORACE 
LL - ' 
\\'it11 all vinblc gmft ,~,  n crucinl t(:rlrnicnl prnl,lcm is t.o restlorn !rrlt,ri- 
. ,,ionnl cxrhnngc wit hill the prrmissil~lo t 11r1c 1imil.s nl ischclnir~. Altliougll 
t11c rcspollw t.o isclicmia vnrics \ v i l , l ~  tiifTcre~lt tJisslics, lhc! rrcccssity for 
prnm11t trnnsfcr inlposcs shn.rp li~~ii!.nt.ions on nll grnf1,ing plncctiliros. 
7';Rort.c In rcntlcr grafts lnorc tolerant to ~cmovai, or tn nilow their 
stor:~gc in  tissue or orgnn b a ~ ~ k s ,  have followed mvcrnl avenues of 
rcsr:1r.h. 
Cooling of Grafts 
Some of 1 . 1 1 ~  siniplcr methods involvc lowering t .11~ gmft t.cmperat~irc 
wit,ll n collscqlicnt rctiuct,ion in its mct:~holic r~ct~ivity. As a n  nvcragn, the 
oxygen npt.n,kc of t,iss~~cs falls exponent-idly wi1.h rcd~lct  ion^ in tcnil)crn- 
t ~ ~ r c  so tllat a t  15' C. i t  W O I I ~ ~  he rctlucctl tn roughly 12 pcr cnnt,.I2 
G l n l i n ~  \vit.hout freezing protects all tissi~ts, ant1 C X ( , C I I ~ ~ R  trim viahlc 
intcrval many times. It has beell ascfl clinicn.lly for t,lic prcscrvnt,ioll of 
&in gmCf,s, l~onc, cn,rtilnge, kitlncy, cntlocrirrc or1:1111s, :mtl cnn)rn nmnngst 
ot.11cr~. \Vil.l~ tiss11e~ likc skin, cooli~.pnllow~ urvivnl for ~ a v c r ~ i l  wcck~.  
IViLh col~lplcx cxporimcntal gralte suci~ as livor and bowel, tho pormiasible 
I 1101, ~)cwnil, Iltc csl.:~l)lisl~tnr~~l, of ~ I - K I L I I  ) :L I I~H.  
I ,  
/ Frccxitig of Grafts 
t 
I~r~cczitig ~ I ~ I ; I I I I ~ ~ I I I ( ~ ~  to t,cm~)~:rr~,l,i~rcs of - I0 t,o -200' C. oncr morc 
~)t'o~llist: of Iot~~-l.c!l-~n (,isst 11: ~~~.osarvs. l . io~~ H ~ I I C I :  rnc:l,~l.l)oli~ r(:(l~~ir(:tncttt..q 
ror~ltl 11o rctlr~c~ctl l,o I1c.n.r xoro. Tlo\\*c:vcl*, I I I I I ) I O ~ O I I H  (lillic~~lt,i~:s pr(:~~:t~f,Iy 
pri~Ir~(l(:  I>I(II~O l,li11,11 l i ~ ) ~ i l ~ ( ~ ( l  r ~)l)lic~~~,I~ilit,y of t ~cso m(:l,l~o(l~. 3'or o t ~ c  
tl1i11g) frccziti~ (:I\,IIS(?S :L V L ~ , I * ~ I L I ) I O  i i~ j r~ry  to ~ , ~ S H I I C  : ~ n d  Olte C X I L C ~ ,  rnccl1:~- 
11istn of 1,Iiis (\I'f(vl, is IIOL I < I I O \ V I I .  ' A  t,rtl,rlif,io~~~~l vi(!tv i~ f.hrtt HIO\V fro(;xil~g 
(>:LIISIY i(*o e:r.ysL:~,l forllltll,io~~ ~ v i t l ~ i t i  l I l ~ ~ :  (!(!Ilu, wit,11 ( ! O ~ I H ( ! ~ ~ I I C I ~ ~ ,  r111)1,11rc 
of 1l1(\ o(:ll I I I ( : I I I ~ ) ~ I I I I ( ~ S .  l ~ ( ~ ~ e ~ t ~ t ~  cviel(:t~~!~, I o\v(:v(:r, U I I K J : I V ~ ~ M  t?t:il, ~ I I ( :  i10c 
( I I - ~ S I I I I  fort1111I,io11 \ v i I , l ~  ~ , I I ( :  I I P I I I I , ~  frcv:xit~K ~ ~ . I I I I ~ ~ I I ( ~  is c x ~ ! l t ~ s i v ~ ~ l , ~  rxt 1.r~- 
c.rll~~l:~~.,  1111tl I.II:II~ itlI.rcic-c!ll~~l~lr (:rysl.:~Ilizttt.i~)~ o(:c:ltr~ o111y \ \ . i l l t  rrtl~ifl 
f rccz i t~g .~  :It\ r~,ll(!rt~:il~ivc (!xpI~~.~irtl . if~~~ is t , I t :~t ,  1,11c ~! (~ l l~~l : i r  i~~ j t i ry  jtf!t*r 
fr(%c>zit~g is ( I I I ~ :  10 11lIcrr11 c~o~~c~~~ t~ t~ r t i t , i n t~  of c l ~ ~ ~ ! l r o l ~ v l ~ ~ : ~  I L I I I I  nl.l (lr :~IIII- 
s111.11c~c.s \ \ ' i l . l ~ i t i  l . 1 1 ~  (TI IH  o r  i l l  l.111' ( ~ s ~ ~ J L I ~ I ~ I I ~ I I I I ~  SI)IL(:(: 0111: 11) r:il)i~l rc~tttov~tl 
of \v:~lcr i11 t.11o for111 OF ic-(1 (~rysI:~I::.~V!I:~rifir~rtl.ic~~t of t l ~ c ~ ~  iss111>s i v i l l  
~ ~ ~ ~ t l o u l ~ l r t l l y  l) c~rnot,c Inor(* c*lT(%c:l,ivc frc~c'zit~fi Ict!ltr~icl~~c*s. At, ~)n~sc*tll., 
cvrll tI)(:  l)ropc*r r:~les of fr(millfi J L I I ( I  l,l~:i\\,it~g ttvc: ~:l;lt.I(~rs of ( l i ~ ~ ) t ~ ( o ,  
all 11011gli 1 IIO ] ) rcl i~o~~(lcr~t~~c(-  of i!vi~l(-t~(*(! fttvor~ sIo!v coolir~g 1vi1I1 r:~l)i(l 
tll:k!villg. 
Of grrrlt itit,c~.rst, i8 t,llo rlisc*los~irc of I ~ I R P ,  Srnifl~ rtlitl 1'nrkc~szh 111:1I, 
rsl)osurc. of t.issrlc1 l.o 10 lo 20 l ~ ~ r  r c l ~ t  ~lyc'cr-ol I)c:f~~rc or clt~rirlg frcnc-zit~g 
~)rotr~ctc*ti tho r ~ l l s  frotn tl:~nlnjic. 'l'llc nlcrh:~~~ism of tallis ~)roIrc%tiot~ 
nppcnrs to I)c iml)il)it.ioli of \\.ritc\r I)y glyc'rrol ~ v i l . l ~  c o~isccir~c~nl, rc.tlr~c*liotts 
in 1 he i1rno11111, of \v:rf.rr :ivrl il:~l)lc for clyfil.nlliznf.io~~ : I I I ~  l i t 1  I Ilo tlc.~rc.c% of 
~ l ~ l ~ ~ ~ ~ l r n f i o ~ ~ . ~ ~  ' 'l~is ~ ~ ' ( ~ I I I I ~ ( ~ I I P  11:ts I I ( : ~ I I  s~~c(*essf~~l ly  t i)plir~l to f11c 
prescrv:tl,io~~ of :mi tll:rl sjlrrltl, I~:~i'l.c.rin ti1111 I~arn:~ln~~~)ic~f.ic grnffs  l{rs~tlt..c 
u.it.11 c.r)ml)lrs ~t.nTls h:ivca III>I:II less cllo~trr~ging, nltholrgl~ nttt,nloy:otl~ 
l~:~mt.~~yroitl  tiss tr Ilns 1)ccll prc~sc-l.vctl i t 1  t . 1 1 ~  fr07,tl fit,nf,~ fol. ns lrii~g JIR 
C r8 tl:tys ~ v i f l ~  ~tnclt~c~si,int~:il,lo vir~l)ilit.y :~ft,rr inw*rtiot~ rlksn frc-n ~rnff..'" 
'I'o tlny, fri'czi~lfi ~vitit v t ~ r i r ) r ~ ~  [ . ( ~ ~ l t t l i c l ~ ~ c ~  11 1.8 IPCCII most npl)licnlllr to 
cclls nr to s111nll hi1.s of l,isst~(!. \Vil.li I~ttlkicr prrl)n.rnt3ions, I l o n t c l ~ r ~ ~ c o ~ t ~  
prcscrv:r(.ion is tliffictrll, to nc!hic:va prtrI,ic~llnrly it1 tjhc control p:~rt, or t . 1 1 ~  
~pcc:i~nc~i. 1 
1 Tissue Culture 
1 Mcthotls other t hru~ r~frificlnl iotl hnvc I)rc-ti rlr;c-rl for long-term prrsr-l.- * 
4 . a  vation of via\)lr tiwuc, 'C~SNIIO r~~ll~t l rc ,  i l l  ~vltic*I~ tllc graft, iv  plt\rctl i111.o 
-7 
a nutrient nlcdium and. itlhrtnilkntly hnrvcatctl, hae nllowctl mnin- 
SUMMARY 
'l'lir s~irgici~l nnrl i1lly~iologic ~r i~ ic ip lcs  involvrtl ill t . 1 ~  t,rn~~sl)Innt~ntion 
of l i v i ~ i ~  tisallcs nild orgnns hns 1jr1.11 rcvic\trtl. Rl!it~y oC t . 1 ~  prol~lc~ns 
ciircl~~iitc~.rc~ ar  cointnon to nuto~r:~fls,  I~ornogribff.~ or )tcI.~rogrttff.s. 
, . l I I I , . ~  i ~ ~ r l ~ i t l c  s11i.gicn1 tccl)niq~irs, :~roi~l:~ncc of irrt?i):~r~~I)Ic isel~~nijtl, 
n11(1 st oriijic. 
'i'llr ~ r c ~ l t c s t  t l r fcrrr i~t~ ,o fr~rt.licr tlcvcloi)~iici~t i t 1  t , i s~~ ic  nnrl o r j in~~ 
gr:\it i ~ i ~  is the ~wn111rin of t.issrlc i~~con~l)t~bil~ilil.y, N:~ ~rrrtl loriork \ \ ~ I O S C  
~ ~ F P I I C S  1~111 1)c prrmn~icntly ncccptc*cl lty ot l~cr  intlivitlunls of the 8nmc 
si):'tirs 110 iiot, rsist., ~ ~ i ~ l r s s  tlic tlnllor i~tltl rcoi~)irnf, nrr itlrrlt.icnl ltvins. 
iXnlii~:iI 1.c.cijlir11ts 1u.c rsrcetlii\~Iy r:ircb, nnrl rit,l~ic:vc! lliis sl.iilo nt~ly Ity 
con.sl i t  111 ion:iI tlisc:isc streh n s  njinnin~:tglol~t i l inr~~~in,  or 1,,v prior fcl,nl or 
i~rori:it:~l rspos1trc to tllc dollor's 1.issrlss. 
'i'hr i)rol>:~l)lc rr:tson for hnrnogrnft, : L I I ( ~  IlrIt-rogr:~TI. rrjct:t,ion is t,lio, 
tlrvrloi)n~ciit, of n t1cl:~ycil irnii~unity hy 1.111: i~ost, ~vliicl~ is  pmvokcti 1)y 
t l ~ c  g1.:11I, n11t.igcns a11ti scrvcrl Ly l . 1 1 ~  llosf, rct,ic~~lociitl~~ll~clinl y ~ t c r n .  
Tlic nl)olit,ion or mit,ignt,ion of tJlc l~ost~ i t n t n ~ ~ t ~ c  rcsltotisc witdl ioiiizi~ip, 
irrntlint.i:)~~ or cyfotnxinr! hns prrmil,l.c.tl lirnit,ctl, nritl for t . 1 ) ~  t n o ~ t  pnrt 
~rnsitccc~ssful, cxl)lornt,ion witoh t,ho cli~licnl rso of liomogrnfts. 
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